A conserved physical and functional interaction between the cell cycle checkpoint clamp loader and DNA ligase I of eukaryotes.
DNA ligase I joins Okazaki fragments during DNA replication and completes certain excision repair pathways. The participation of DNA ligase I in these transactions is directed by physical and functional interactions with proliferating cell nuclear antigen, a DNA sliding clamp, and, replication factor C (RFC), the clamp loader. Here we show that DNA ligase I also interacts with the hRad17 subunit of the hRad17-RFC cell cycle checkpoint clamp loader, and with each of the subunits of its DNA sliding clamp, the heterotrimeric hRad9-hRad1-hHus1 complex. In contrast to the inhibitory effect of RFC, hRad17-RFC stimulates joining by DNA ligase I. Similar results were obtained with the homologous Saccharomyces cerevisiae proteins indicating that the interaction between the replicative DNA ligase and checkpoint clamp is conserved in eukaryotes. Notably, we show that hRad17 preferentially interacts with and specifically stimulates dephosphorylated DNA ligase I. Moreover, there is an increased association between DNA ligase I and hRad17 in S phase following DNA damage and replication blockage that occurs concomitantly with DNA damage-induced dephosphorylation of chromatin-associated DNA ligase I. Thus, our results suggest that the in vivo interaction between DNA ligase I and the checkpoint clamp loader is regulated by post-translational modification of DNA ligase I.